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Abstract
The economic situation of Sub-Saharan Africa (SSA) defies the prediction of the neoclassical theory that 
capital flows positively affect the economy. Despite increasing inflows of private capital, the region’s gross 
domestic product (GDP) as a percentage of the world’s has not risen above the 1980’s level. While previous 
studies have explained why capital inflows have not helped SSA economies to grow in the light of flows-
extrinsic factors such as the economic/financial structures of flows recipients, limited attention has been paid to 
the role played by intrinsic properties of the flows, e.g. private capital flow shocks. Employing annual data on 
14 SubSaharan African (SSA) countries from 1980 to 2012, this study estimated a structural vector autoregression 
(SVAR) model to evaluate the effect of the shocks (measured as one standard deviation of orthogonal structural 
errors) on macroeconomic performance  of the SSA countries. Shocks to gross inflows of portfolio investment 
per capita (PIC) as well as gross inflows of bank lending per capita (BLC) reduced GDP per capita (YC), while 
shocks to gross inflows of FDI per capita increased YC. These findings support the conventional wisdom that 
volatile financial flows like bank lending and portfolio flows hampers economic growth of countries, especialy 
those with weak financial system; whereas, stable flows like FDI prove beneficial to growth. The negative 
effects of both bank lending and portfolio flows partitally explained why the SSA’s economic situation has not 
improved in the modern era of global financial integration. 
Keywords: SSA, Capital Flows, Macroeconomic Variables, Shocks, SVAR
JEL classification: F21, F32, F36, F38, F41, F43
1.  Introduction
Globalisation and economic integration among nations are conventional means through which 
countries intertemporally achieve optimal economic outcomes. They enable groups of economic 
agents geographically delineated into countries to maximise their utility over time, via exchange of 
goods and capital, above what they can autarkically achieve (Obstfeld and Rogoff, 1996; Byrne and 
Fiess, 2011).  Besides the benefits of trade arising from comparative trade advantage, globalisation 
enhances societal welfare by enabling intertemporal reallocation of consumption, otherwise known 
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as consumption smoothening. Economic agents, individually or in group, can maximise their utility 
(satisfaction) over time by transferring resources from period of relative excesses to periods of 
relative shortages such that satisfaction derived from last unit of resources consumed in each period 
type is balanced (Romer, 2006; Hall 1978; Prasad et al, 2003).
Acquisition of financial asset abroad in a period of boom when output is greater than domestic 
demand/absorption represents capital outflows while acquisition of foreign liabilities in period when 
output is lower than domestic demand/national absorption represents capital inflows. In other words 
positive net output should correspond with (net) capital outflows and negative net output should be 
associated with (net) capital inflows. The idea is that capital flows between a country and the external 
economic environment smoothen intertemporal consumption (and by extension douse macroeconomic 
shocks) by flowing countercyclically. This pattern of flow goes a long way in determining the impact 
of macroeconomic shocks on its long run economic growth. 
This study focuses on the role of capital flows behaviour on macroeconomic performance of 
sub-Saharan African region: the region houses many frontier markets (e.g. Nigeria, Kenya, Mauritius) 
which have sustained international investors’ interest, and consequently been receiving huge volume 
of capital inflows in the past few decades (IMF, 2011). Despite the inflows the regions still remain 
the poorest of all the regions. 
While the absolute magnitudes of the flows to the region have been huge, are these magnitudes 
relative the economic size of sub-Saharan recipient economies really large? The inflows of each 
component of capital flows (FDI, Bank lending and portfolio flows) relative to GDP have been low 
in the past decade, but there has been a significant increase in recent years (Figure 1). While FDI rose 
from below 3% in 2004 to 7.5% in 2009, both portfolio flows and bank lending rose from below 1% 
pre-2005 to about 4% post-2005. Are these flows large enough to drive macroeconomic aggregates?
Figure 1: Private capital flows to the sampled SSA
1
 countries (on average) as a 
percentage of gross domestic product 
Sources: Constructed by the author from World Bank’s Global Development Indicators, 2012 
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Figure 1:  Private capital flows to the sampled SSA1 countries (on average) as a 
percentage of gross domestic product
Sources: Constructed by the author from World Bank’s Global Development Indicators, 2012
One of the roles of private capital flows, especially FDI, is to augment domestic savings and 
bridge saving investment gap. The extent to which this role is fulfilled may determine the degree to 
which the flows drive macroeconomic aggregates. Figure 2 below presents the percentage of the 
saving-investment gap2 these flows accounted for. Portfolio flows and bank lending flows can each 
bridge above 50% of the gap for many years while FDI can indeed eliminate the gap. This thus 
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shows that these private flows are significant in the economies of the SSA countries, especially those 
under study.
Figure 2: Private Capital Flows to the Sampled SSA on Average as a % of 
Saving-Investment (S-I) Gap 
Sources: Constructed by the author from World Bank’s Global Development Indicators, 2012 
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Figure 2:  Private Capital Flows to the Sampled SSA on Average as a % of  
Saving-Investment (S-I) Gap
Sources: Constructed by the author from World Bank’s Global Development Indicators, 2012
Furthermore, private capital flows, especially FDI, to the sampled SSA countries as a percentage 
of gross fixed capital formation (GFCF) is significant. Figure 3 below shows that FDI was about 
30% of GFCF in 1990 before declining to 15% in 2000 and below 10% in 2010; it was however 
above 15% of GFCF for many years. Portfolio investment too was for many years above 5% while 
bank lending was over 5% for some years.
Figure 3: Private Capital Flows to the Sampled SSA on Average as a % of  
Gross Fixed Capital Formation (GFCF) 
Sources: Constructed by the author from World Bank’s Global Development Indicators, 2012 
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Figure 3:  Private Capital Flows to the Sampled SSA on Average as a % of 
Gross Fixed Capital Formation (GFCF)
Sources: Constructed by the author from World Bank’s Global Development Indicators, 2012
The significance of capital flows magnitude to the SSA economies notwithstanding, the effects 
of these flows theoretically depends on whether it flows countercyclically to enable the region shield 
their consumption from income shocks. If not, procyclicalilty of the flows, and the associated shocks, 
may worsen domestic macroeconomic performance.   In this light, this study broadly aims at 
examining the relationship between shocks to private capital flows and the behaviour of 
macroeconomic variables in the sub-Saharan Africa (SSA). Specifically, it seeks to estimate the 
effects of shocks to gross inflows of foreign direct investment (FDI), portfolio investment and bank 
lending flows on selected macroeconomic variables in SSA.
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The study used data on fourteen (14) sub-Saharan African countries from 1990 to 2010. The 
sample includes Benin, Botswana, Cameroun, Cote D’voire, Gabon, Kenya, Mauritius, Namibia, 
Niger, Nigeria, Seychelles, Swaziland, South Africa and Togo. The spatial and temporal scope of the 
sample used in this study is purely informed by limited availability of data on disaggregated financial 
assets/liabilities in Sub-Saharan Africa. 
The rest of this section presents the outline of the study. Section 2 follows with presentation of 
the theoretical and the empirical literature. This section discusses various studies that touch the 
orientation of this study. Drawing from analytical perspectives discussed in Section 2, Section 3 sets 
out both the theoretical and methodological frameworks for the study. Section 4 follows with the 
analysis and presentation of the results while Section 5 reports the summary of the findings and 
recommendations.
2.  Literature Review
Several studies have examined the effect of capital flows on developing economies. This section 
reviews those directly pertinent to the main issue addressed by this paper. The theoretical literature 
that connects capital flows to macroeconomic shocks and growth is first reviewed; the review of the 
empirical studies on the same issues then follows.
2.1   Review of the Theoretical Literature
2.1.1   Current Account Balance and Macroeconomic shocks 
Obstfeld and Rogoff (1996) established the relationship between current account and macroeconomic 
shocks. The postulation, which originates from microeconomic theory of intertemporal utility 
maximisation behaviour of individual households, presents the relationship between current account 
balance and macroeconomic shocks in an economy as follows: 
　　　


 

 

 

tttttttttt IEIGEGYEYCA ……… (1)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
 
(1)
　
where:
tCA  = current account balance 
ttt YEY

 = output ( tY ) shock;  ttt GEG

 = shock to government spending, tG ;  

 ttt IEI = shock to investment spending, tI ;
tt YE

= long term trend (average) of output  
tt GE

= long term trend of government spending;  

tt IE = long term trend of investment spending 
Equation (1) shows that the current account balance surplus result when positive output shock 
(the surplus from the domestic income over the long-term trend - annuity in dynamic expectation) is 
in excess of shock to investment demand and government purchases. In other words, current account 
surplus results when there is positive net output shock while current account deficit occurs when 
there is negative net output shock.
Obstfeld and Rogoff (1996) define shocks to a variable at a point in time as the dispersion of a 
variable at that time from its permanent (long-run/annuity) value. The expectational form of the 
annuity/permanent/long run value indicates that the annuity value changes as economic agents 
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revise their expectation with stochastic variation in economic variables. In the same vein, Romer 
(2006) views disturbances of macroeconomic variables from the long-term path as macroeconomic 
shocks. Some of the shocks in real-business-cycle (RBC) models include investment shock and 
government spending shock (Justiniano, Primiceri and Tambalotti, 2009). 
2.1.2   Current Account Balance and Capital Flows
Tang and Fausten (2006) shows that under an ideal situation of freely floating exchange rate regime, 
current account balance (CAt) is a mirror image of the capital account balance (KAt)
1, which records 
the capital flows (CFt) that correspond to changes in financial assets, and can be represented by 
equation (2a) below
　　　 )2(..............................0 aFXKACABoP tttt   � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  )2(..............................0 aFXKACABoP tttt   　
Where:
tBoP  = balance of payment at time t;  
tFX = change in foreign exchange reserves at time t 
Others= as earlier defined. 
Equation 2a, on rearrangement, translates into equation (2b) below:
　　　 )2(.............................. bFXCFCA ttt   � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  )2(.............................. bFXCFCA ttt   　
In summary, capital flows is a natural international economic phenomenon arising from the 
utility maximisation behaviour of households (described by the permanent income hypothesis) in 
different economies. In attempts to smoothen consumption pattern to achieve maximum utility, 
nations share their income risks with one another by lending out the excess of income (output) over 
their national consumption/absorption in periods of economic boom, and borrow (or draw from 
savings in international financial assets) in times of poor output/income. 
The excess (shortage) of output over (below) national absorption creates current account 
surplus (deficit) which is saved in (financed by either drawing from) foreign reserves or international 
financial assets in form of capital outflows (inflows) to (from) other countries. This is the reality 
modelled by equation 2 above. 
2.1.3   Theoretical Determinants of Gross Capital Flows
Net capital flows (inflows less outflows) respond to the saving-investment differentials between 
countries and they result in flow of real resources from countries with saving-investment surplus to 
ones with saving-investment deficit, in reaction to current account imbalance (Obstefeld and Rogoff, 
1996).
On the other hand, gross capital flows respond to a host of determinants/factors that are distinct 
from current account imbalances which Obstfeld (2012) Citibank (2010) and Taylor and Sarno 
(1997) classify these determinants as ‘pull’ and ‘push’ factors.
Felices and Orskaug (2005) agree with Taylor and Sarno’s (1997) description of pull factors of 
capital flows: they are country-specific elements that reflect domestic fundamentals - investment 
opportunities and inherent risks. They determine whether or not international investors seeking to 
hold mean-variance efficient portfolio invest in that country. These factors include rate of economic 
1  1 ttt CFKACA 
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growth, interest rate, macroeconomic stability, degree of financial openness, level of foreign 
exchange reserves etc.
Besides the influence of the pull factors, certain factors are responsible for outflow of capital 
from donor to recipients. The direction of their influence is however different from that of the pull 
factors. Rather than exerting pulling effect, they spark outflow of capital from source country into 
the destination/recipient countries. They are thus known as the ‘push factors’. The factors are 
exogenous to the recipient country: they are located in the countries that are capital suppliers and can 
be referred to be global determinants of capital flows (Felices and Orskaug, 2005; Amaya and 
Rowland, 2004). They include global interest rate and global rate of economic growth.
2.2    Review of the Empirical Literature
Many empirical studies have shown that flow behaviour of international capital is remarkably 
unpredictable and this has been associated with worrisome macroeconomic performance of 
recipients. This section documents findings of some of these studies.
Private capital flows are believed to be inherently volatile, and this is manifested in sudden 
stops2 (Calvo and Reinhart, 2000; Calderon and Kubota, 2011), with some components being more 
volatile than some others (Becker and Noone, 2009). Portfolio flows are generally considered to be 
the most volatile component of capital flows (Ferreira and Laux, 2009). Becker and Noone (2009) 
support this view , indicating  that while portfolio flows and bank or money market flows are 
regarded as speculative and subject to sudden reversal, and are thus seen as ‘hot money’ and a very 
volatile source of finance (Ferreira and Laux, 2009), FDI flows are relatively stable.
The magnitude and pattern of capital flows volatility in developed economies are different from 
those in the emerging ones. Broner and Rigobon (2004), analysing data on a sample of fifty eight 
countries over a period of thirty nine years (1965-2003) conclude that capital flows volatility is 
higher in emerging economies3. Becker and Noone (2009), contrasting data on six industrial 
countries with those on six developing countries, find that overall volatility of aggregate flows 
(capital account) in emerging economies has been about double that of the industrial countries. 
Moreover, Teaser and Werner (1995) find that private capital flows (especially portfolio capital) are 
more volatile in emerging economies than in developed countries. 
Becker and Noone (2009) explain their findings by suggesting existence of negative correlation 
between the components of capital flows in industrial economies, indicating the ability of the 
industrial countries to accommodate the variability in the mix of component flows via easier 
substitutability between these flows. This is indicative of higher level of financial market development 
in the industrial economies. The increasing level of volatility of net inflows of all components of 
capital flow is of great policy concern in the emerging economies as about 60% of capital flows to 
emerging Asian countries have abruptly disappeared in sudden stops (Balakrishnan et al, 2012).
From the empirical evidence’s point of view, Broner and Rigobon (2004) find that capital flows 
volatility is negatively correlated with level of GDP, institutional quality and financial development. 
Alfaro, Kalemli-Ozcan and Volosovych (2007) from their analysis of data on 122 countries from 
1970 to 2000 support that capital flows volatility is negatively correlated with sound macroeconomic 
policies and institutional quality. From their analysis on 26 countries from 1973-2000, Kaminsky 
and Schmukler (2003) find that financial integration with global financial market increase volatility 
of FDI flows but has no significant impact for other flows in emerging economies; on the other hand, 
2   A sudden stop is conceived in  literature as unexpected, persistent and significant reversal of net inflows of capital.
3   Broner and Rigobon’s (2004)  conclusion is based on their finding that the standard deviations of capital flows to 
emerging economies is 80% higher than that of the developed countries.
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it reduces volatility of non-FDI flows in advanced countries. Broto, Diaz-Cassou and Erce-
Dominguez (2008) provide extensive empirical evidence on determinants of volatility of different 
components of capital flows. These three authors find that FDI volatility has a significant 
(insignificant) relationship with institutional quality (rule of governance), no significant relationship 
with global factors (e.g. global economic growth rate, US interest rate) and non-linear inverted ‘U’ 
relationship with GDP per capita4. Volatility of portfolio flows was found to be significantly 
negatively correlated with GDP per capita, its growth, bank sector development and trade openness 
but positively correlated with domestic credit as a ratio of GDP and banking sector deposit as a ratio 
of GDP5. 
With regard to the impact of capital flow volatility on economic growth, Ferreira and Laux 
(2009), on the basis of analysis of data on 50 countries including 14 developed countries between 
1988 to 2001, report that while openness to portfolio flows is conducive to growth, that the portfolio 
flows volatility associated with openness does not hurt any country’s economic growth as the 
statistical relationship between the former and subsequent economic growth is weak. Aizenman and 
Sushko (2011) as well as Mody and Murshid (2005) report that portfolio flows have less beneficial 
effects on the economy than FDI flows do because the former is more volatile. In a panel regression 
on 15 emerging countries’ data from 1991-2011, Converse (2012) finds that while portfolio flow 
positively affects output, its volatility reduces output via its dampening effect on investment.
Though the few studies on the relationship between capital flows and macroeconomic shocks 
have only focussed on countries other than those in the sub-Saharan region, it is worthwhile to 
review their empirical findings for reason of either providing a source of evidence for the findings of 
this study or identifying source of divergence if the sub-Saharan African’s case disagrees with the 
relationship predicted in those studies. The eventual findings of this study may contribute to 
development of a theoretical relationship between capital flows and macroeconomic shocks whether 
or not they agree with the prediction of the previous empirical works. 
Fratzscher, Saborowski and Straub (2009) employed structural vector autoregression (SVAR) 
to model the relationship between private capital flows and monetary shocks in the United States. 
They find out that monetary policy shocks positively affect size and composition of flows to and 
from the United States via its effect on returns to various components of private capital flows. While 
the study contributes to expanding the list of capital flows determinants, it does not examine the 
effect of capital flows shocks on the economy.
Pradhan et al. (2011) agree with Fratzscher, Saborowski and Straub (2009) on the impact of 
monetary policy shocks on capital flows. While the former authors considers various policy responses 
to contain the negative effect of capital flows on some economies like Brazil, Indonesia, South 
Africa, etc, they also do not examine the effect of capital flows shocks on the economy.
Saatcioglu and Korap (2008) as well as Culha (2006) independently examine, within SVAR 
models, the relationship between macroeconomic shocks (both within and from outside the country) 
and capital flows into Turkey. Using monthly data from 2001 to 2007, Saatcioglu and Korap (2008) 
find a positive shock to domestic interest leads to portfolio outflows while a positive shock to 
domestic stock returns attract capital inflows. This agrees with the position of Devereux and 
Sutherland (2011) that the returns to which portfolio flows respond is the ratio of domestic output to 
the price of home equity (generating the output). 
4   The non-linear inverted U relationship of FDI flows volatility with GDP per capita indicate that countries with average 
GDP per capita are bedevilled with high volatility while those with low GDP per capita and high GDP per capita do not 
experience volatility.
5   High ratios of domestic bank’s credit to GDP and banking sector’s deposit to GDP indicates underdevelopment of capital 
market relative to the banking sector. This economy’s ability to effectively deal with volatility is thus greatly undermined
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Using monthly data from 1992 to 2005, Culha (2006) also find that a positive shock to foreign 
interest rate (specifically the US interest rate) and US industrial production index increased outflows 
of capital from Turkey during that period, while a positive shock to interest rate causes outflows 
rather than attracting inflows (contrary to theoretical prediction). This shows irresponsiveness of 
capital flows to real interest rates.
Ferreira and Laux (2009) examine the influence of volatility of portfolio flows on economic 
growth, using data on fifty (50) countries including only three (3) in the sub-Saharan African region 
from 1988 to 2001. This study concludes that volatility of portfolio flows does not detract from 
growth as it only has negative but statistically insignificant impact on economic growth.
However, Converse (2012), using data on fifteen emerging market economies including the top 
ten recipients of capital flows6 for period ranging from eight to twenty years finds that portfolio 
flows volatility negatively affect output to a statistically significant extent. 
3   Theoretical and Empirical Framework 
The theoretical framework for analysing the relationship between shocks to capital flows and output, 
as well as some other macroeconomic variables of interest (except economic growth rate) is adapted 
from Obstfeld and Rogoff’s (1996) current account equation. The equation is transformed into one 
that expresses capital flows into and out of a country as a function of macroeconomic shocks, using 
Tang and Fausten’s (2006) equation that connects current account balance with capital flows. In 
addition, this study makes the following assumptions for analytical reasons.
To examine the impact of capital flows on output and other macroeconomic variables, as well 
as the effect of their shocks on one another, this study synthesizes a theoretical relationship7 (equation 
4 below) between capital flows to a sub-Saharan African country, designated here as the home 
country, and macroeconomic shocks. 
　　　
1 

 


 

 

 



tttttttttttt YEYFXFXGEGIEICF  . . . . . . . . . . . . . . . .  (3)
　
where all variables are as earlier defined. 
Equation (3) can be re-written as follows:
　　　 ˆˆˆ ttttt YFXGICF   . . . . . . . . . . . . . . . .  (4)　
where:
tCF  = capital flows in or out of a home country in time t 
tYˆ  = output shock in the home country )( ttt YEY

  
tGˆ  = shock to government spending in the home country )( ttt GEG


tIˆ  = shock to investment spending in the home country 

 )( ttt IEI ; and 
tFX = change in foreign reserves )( 1 tt FXFX
As depicted by equation (4) capital flows to a home country is thus a function of net 
macroeconomic shocks to output, investment, and government expenditures. 
Similarly, capital flows to the foreign country relates to macroeconomic shocks as follows: 
6   According to World Bank’s Global Development Finance
7   This theoretical relationship is derived by substituting equation (3) into equation (2) above.
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　　　 ˆˆˆ
*****
ttttt YFXGICF   . . . . . . . . . . . . . . . .  (5)　
*
tCF  = capital flows in or out of a foreign country;  
*
tˆY  = output shock in the foreign country )(
*
*
ttt YEY

 ;  
*ˆ
tG  = shock to government spending in the foreign country )(
*
*
ttt GEG

 ; 
*
tˆI  = shock to investment spending in the foreign country )(
**

 ttt IEI ; 
*
tFX = change in foreign reserves of the foreign country )( * 1*  tt FXFX
Borrowing from Devereux and Sutherland (2009) the macroeconomic relations for home 
country (equation 4) and foreign country (equation 5) can be combined to yield:
　　　         )6......(ˆˆˆˆˆˆ ***** tttttttttt YYFXFXGGIICFCF  8 . . . . . . . . . . . . . . . . .  (6)8　
Re-written as an implicit function, equation (6) becomes
　　　          )7.(....................ˆˆ,,ˆˆ,ˆˆ, ***** tttttttttt YYFXFXGGIICFfCF   . . . . . . . . .  (7)　
Where:
*ˆˆ
tt YY   = output shock differential (between the home and the foreign country) 
*ˆˆ
tt II   = investment shock differential;  
*ˆˆ
tt GG   = government spending shock differential   *tt FXFX  = change in foreign reserve differential 
Equation (7) derives from combining home country and foreign country capital flow relations. 
The basis for this combination derives from the realistic assumptions about the financial integration 
among countries. Equation (7) describes capital flows to a home country as being influenced by not 
only domestic macroeconomic variables but also foreign factors. The equation agrees with the pull 
and push factors model of capital flows.
As capital flows between a pair of countries, each with a different currency, exchange rate 
becomes a factor that motivates an investor’s allocation of capital to financial assets in either country 
of the pair. Since portfolio investments are used by investors to hedge consumption risk as a strategy 
to maximise inter-temporal utility, real exchange rate, which affects relative value of investment and 
its effective ability to hedge the consumption risk, is often considered as a factor of international 
portfolio allocation (Devereux and Sutherland, 2009; Fratzscher, Saborowski and Straub, 2009). 
Hence,
　　　          )8....(,ˆˆ,,ˆˆ,ˆˆ, ***** ttttttttttt RERYYFXFXGGIICFfCF    . . . . . . . . . . .  (8)　
where
tRER = real exchange rate;  Others = as earlier defined 
8   Subtracting equation (5) from equation (4)  implies:
***** ˆˆˆˆˆˆ
tttttttttt YYFXFXGGIICFCF          )6(....................ˆˆˆˆˆˆ ***** tttttttttt YYFXFXGGIICFCF   . . . . . . . . . . . . . . . . . .  (6)　　　　　　　　　　　　 
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Equation (8) forms the theoretical model within which this study analyses the relationship 
between capital flows and macroeconomic shocks.
The empirical analysis of capital flows to home country requires disentangling the shocks 
differentials such that each of the domestic shocks and foreign shocks can be identified.
From equation (8), it is clear that capital flows to a country at time is influenced by capital flows 
to the foreign country, domestic shocks (output shocks, investment shocks, shock to government 
spending), external shocks (output shocks, investment shocks, shock to government spending) from 
the foreign country, change in foreign exchange reserves of both home and the foreign country and 
the home country real exchange rate. This representation is captured by equation (9) below:
　　　   )9........(,ˆ,ˆ,ˆ,,,,ˆ,ˆ,ˆ ***** ititititititititititit FXYGICFRERFXYGIfCF   . . . . . . . . . . . . . . . . . . . .  (9)　
4.   Estimation 
Since the structural shocks to capital flows and other variables cannot be observed directly (Saatçioğlu 
and Korap, 2008), data on observable variables corresponding to the shocks (equation (10), and their 
per capita version (equation 11) are employed to estimate an unrestricted VAR model (equation 12 
below). 
　　　   )10......(,,,,,,,,, ***** ititititititititititit FXYGICFRERFXYGIfCF   . . . . . . . . . . . . . . . . . . .  (10)　
  )11..(,,,,,,,,, ***** ititititititititititit FXYCGCICCFCRERFXCYCGCICfCFC   . . . . . . . . . . . . . . . . . .  (11)　
　　　 itititit yyy   *1 ……. (12)9    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (12)9　
Where 
　　　 ity = )',,,,,( itititititit RERFXCYCGCICCFC  ………… (13)    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (13)　
　　　
*
ity = )',,,,,,,,(
***** TOPIQTOTFDFXYCGCICCFC ititititit  …… (14)10    . . . . . . . . . . . . . . . . . . . . . (14)10　
　　　 itit u
1  …… (15a)11  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (15a)11　
　　　 itu =  'FXCREERICGCYCCFC                   itititititit uuuuuu ….. (15b)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (15b)　
itCFC = capital flows per capita in home country which include foreign direct investment per 
capital, itFDILC ; portfolio investment per capita, itPIC ; and bank lending per capita, itBLC
itYC  = output per capita in home country; 
 itGC = government expenditure per capita in home country 
itIC  = investment spending per capita, approximated by gross capital formation per capita 
( itGFCC ) in home country;   itFXC = change in foreign reserves per capita in home country 
*
itCFC  = capital flows per capita in foreign country; 
*
itYC = output per capita in foreign country 
*
itGC = government expenditure per capita in foreign country 
*
itIC =investment spending per capita in foreign country approximated by gross capital 
formation per capita ( *itGFCC ) in foreign country 
*
itFX = change in foreign reserves per capita in foreign country 
itFD = financial development home country; itTOP = trade openness home country 
itTOT = terms of trade home country; itIQ  = institutional quality home country 
9   9 See appendix 1 for details on the elements of matrices  and   
10   10 Also see appendix 1for justification of inclusion of additional variables TOPIQTOTFD ,,,
11 Also see appendix 1 for details on matrix   11  
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itCFC = capital flows per capita in home country which include foreign direct investment per 
capital, itFDILC ; portfolio investment per capita, itPIC ; and bank lending per capita, itBLC
itYC  = output per capita in home country; 
 itGC = government expenditure per capita in home country 
itIC  = investment spending per capita, approximated by gross capital formation per capita 
( itGFCC ) in home country;   itFXC = change in foreign reserves per capita in home country 
*
itCFC  = capital flows per capita in foreign country; 
*
itYC = output per capita in foreign country 
*
itGC = government expenditure per capita in foreign country 
*
itIC =investment spending per capita in foreign country approximated by gross capital 
formation per capita ( *itGFCC ) in foreign country 
*
itFX = change in foreign reserves per capita in foreign country 
itFD = financial development home country; itTOP = trade openness home country 
itTOT = terms of trade home country; itIQ  = institutional quality home country 
The term itu  (equation 15b above)  is the vector of reduced-form error terms from the system of  ( ti  15b above) represents the vector of reduced-form error terms from the 
system of simultaneous equations (see appendix) wherein the home country (domestic) variables are 
endogenously modelled. The vector of reduced-form error terms is transformed to that of structural 
shocks structural it  (equation 16 below) with theoretical restrictions imposed by this study.  (equation 16 below) with theoretical restrictions imposed by this study. Following Fornari 
and Stracca (2011) the restrictions are imposed only on the endogenous (domestic) variables. These 
theoretical restrictions are captured, by equation (17) below.
　　　  'FXCREERICGCYCCFC                   ititititititit eeeeee ……………….(16)    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (16)　
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The theoretical restrictions captured by matrix in the right hand side (R.H.S.) of equation (12) 
derive from the assumption that capital flows are influenced by all domestic variables which are, in 
turn, affected by not only capital flows but also some other domestic variables. However once capital 
flows is explained by all domestic variables with exception of change in foreign exchange12, the 
impact of any domestic variable on another is captured via capital flows. The matrix thus restricts 
the impact of shocks of a domestic variable on others to zero while the impacts of the shock of 
capital flows on domestic variables, and vice versa, are estimated as they are left unrestricted.13
The capital flows whose shocks are of interest are major components of aggregates flows: gross 
12   Dropping foreign exchange as one of the determinants of capital flows is merely an analytical convenience to ensure 
that the restriction complies with the econometric requirements that the number of restrictions required of n variables be 
n variables be )1(
2
1 nn .. 
 
13   Element ‘ * ’ in matrix F denotes that the impact of shock of a variable on another is non-zero, and is estimated.
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and net inflows of foreign direct investment (FDI), portfolio investment capital and bank lending flows.
4.1   Gross FDI Inflow and the Macroeconomic Shocks
The effects of shock to gross inflows of FDI on the macroeconomic variables, and the response of 
the inflows to domestic shocks, are evaluated by estimating equation (12) where the vectors of 
variables are given as follows:
　　　   )18(......... ititititititit ERFXCGFCCGCYCFDILCy    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (18)　
　　　   )19.........(..........,,,,,,, ******  TOPIQTOTFDFXCGFCCGCYCFDILCy itititititit    . . . . . . . . .  (19)　
where:
itFDILC  = gross FDI inflows per capita to a home country  
*
itFDILC  = gross FDI inflows per capita to the foreign economy, and 
others = as earlier defined. 
4.2   Other Flows and the Macroeconomic Shocks
The influence of shock to other gross inflows - gross portfolio inflows per capita (PIC) and bank 
lending inflows per capital (BLC) on the macroeconomic variables, and the response of the inflows 
to domestic shocks is evaluated with analyses akin to those on FDI.
4.3   Impulse Response Function
The influence of innovations to each of the model’s variables on the others, the entire system, as well 
as its equilibrium will be examined using the impulse response function. The impulse response 
function traces the effect of such innovations on the behaviour of the system and its components.
4.4   Diagnostics
The statistical behaviour of data used in this study was examined using a battery of diagnostic 
econometric test including the panel unit roots tests and the Kao Cointegration test. Stability test was 
also conducted as a post-estimation diagnostics.
The panel unit roots tests, which include the Levin, Lin and Chu (LLC) test and Im, Pesaran and 
Shin (IPS) tests, are extension of time series unit roots test, and they are mostly based on Augmented 
Dickey Fuller test.
Levin, Lin and Chu (2002) argued that individual unit roots have limited power to ascertain 
stationarity of the panel model (Baltagi, 2005) and therefore test for stationarity by estimating 
equation (20) below (Asteriou and Hall, 2007)
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n
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,1,,  

  ....................... (20) 
  
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (20)
　
and test the following hypotheses.
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The LLC test is however restrictive in its assumption of  being homogenous (Asteriou and  being ogenous ( steriou a  
Hall, 2007). The Im, Pesaran and Shin (2003) relax this assumption and allow The LLC test is however r strictive in its assumption of  being homogenous (Asteriou and  to be heter
(Baltagi, 2005); they thus estimate equation (21) below
73
Ibrahim Alley and Iniwasikima Poloamina
　　　
tii
n
k
ktitiiiti uttyyay ,
1
,1,,  

 
  
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (21)
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In the presence of unit toots in the data, a panel cointegration test is conducted. Kao cointegration 
test was carried out to examine the existence of long run relationship between the variables.  Kao 
(1999) proposed Dickey Fuller and Augmented Dickey Fuller type unit roots test as a test for the null 
of no cointegration in the equation (22) below for the regression model in equation (22).
　　　 tititi uu ,1,,   
 ................... (21)    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (21)　
　　　 titiiti uxay ,1,,   ................... (22)    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (22)　
Where the OLS estimate of The LLC test is however restrictive in its assumption   being homogenous (Asteriou and  in equation (21) and it  t statistics t  are described in  r  described in equations 
(23) and (24) respectively (Asteriou and Hall, 2007; Baltagi, 2005).
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4.5.   Econometrics Software Employed 
All the estimations and tests with the exception of descriptive tests were carried out using E-views. 
The descriptive tests were conducted with STATA. Though there are several other software 
applications, these two are used in this study because they have been widely used in empirical 
research.
4.6.   Data Description, Measurement and Sources
This section presents the sources of country-level data collected on the variables used in the empirical 
analyses in this study. It also discusses how the variables are measured.
Data on capital flows are culled from the International Financial Statistics, IFS, (2012) database, 
the Balance of Payment Statistics yearbook (2011) and World Bank’s Global Development Finance, 
GDF, (2012) Database. The capital flow variables are foreign direct investment, portfolio investment, 
and bank lending. As inflows of these variables represent financial liabilities, per capita gross inflows 
of foreign direct investment, portfolio investment and bank lending are acronymed FDIC, PIC and 
BLC14, respectively. These three variables are respectively measured by dividing gross inflow of 
14   FDIC, PIC and BLC read foreign direct investment liability per capita, portfolio investment liability per capita and bank 
lending liability per capita
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foreign direct investment, portfolio investment, and bank lending to each country of the sample by 
its population. Data on population are available in the International Monetary Fund’s World 
Economic Outlook (WEO) database.
Data on income/GDP (YC) and its growth rate are extracted from the Economic Policy and 
Debt (EPD) dataset of the World Bank’s Global Development Finance (GDF) Database. 
Government spending per capita (GC), gross fixed capital formation per capita (GFCC), change 
in foreign reserves per capita (CFXC) are calculated by respectively dividing data on government 
spending, gross fixed capital formation and change in foreign reserves (all culled from EPD dataset 
of GDF database) for each of the countries in the sample by its population. 
Data on real exchange rate (RER) are not available for all countries. Therefore, the variable is 
replaced with a proxy - official exchange rate (ER). Data on official exchange rate are culled from 
the financial sector dataset in World Bank’s GDF database. 
Each of the ‘foreign country’ variables (FDIC*, PIC*, BLC*, YC*, GC*, GFCC*, CFXC*) with 
respect of a country i, is measured by aggregating the variable over all countries excluding country 
i itself, weighted by their relative real income/GDP per capita (the ratio of country’s j real income 
per capita to the sum of income per capita of all countries15.
5   EMPIRICAL EVIDENCE
This section discusses the results of analyses described in the previous section. 
5.1   Result of diagnostic tests
The descriptive tests show that the overall mean of FDIC, PILC AND BLC are $89.53, $32.52 and 
$23.48 respectively. While these appear small when compared to domestic macroeconomic 
aggregates such as YC, GFCC and GC whose overall mean are $1759.60, $449.30 and $381.17 
respectively, the volatility of the private capital flows is huge. The average FDIC to the sampled SSA 
countries was as low as -$29.60 in some year and as high as $840.75 in some other year, leading to 
standard deviation of $219.52. For some country, deviation of FDIC flow from the country’s mean 
and the overall mean is a slow as -$624.32; and it is as high as $2,181.84 for some other country. 
Moreover, while the FDIC to some country in the sample in a particular year was as low as -$447.88, 
it was as high as $2, 933.06 for some other country in another year. Table 1 below presents further 
details.
In addition, capital flows to the sampled SSA is, on average lower than those to foreign 
countries. Other macroeconomic variables compare similarly with their foreign counterparts. 
The panel unit root tests conducted showed that not all the variables are stationary at I (0) (table 
2). The Kao cointegration tests however indicated existence of long term relationship between them 
(table 3), justifying estimation of the VAR equations for the study. Appendix 2 shows that the VAR 
models estimated are stable.
15   This follows Fornari and Stracca (2011)
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Table 1: Descriptive Statistics
VARIABLE Mean Std. Min Max Observations 
FDILC overall 89.53 286.48 -447.88 2933.06 N = 294 
between 219.52 -29.60 840.75 n = 14 
within 192.80 -624.32 2181.84 T = 21 
PILC overall 32.53 253.55 -160.25 3563.10 N = 294 
between 84.67 -0.12 304.59 n = 14 
within 240.02 -300.17 3291.04 T = 21 
BLLC overall 23.48 223.12 -204.15 3145.67 N = 294 
between 69.88 -3.98 262.33 n = 14 
within 212.68 -442.99 2906.83 T = 21 
FFDILC overall 252.29 229.18 -73.60 958.72 N = 294 
between 64.86 27.60 278.57 n = 14 
within 220.46 10.23 940.54 T = 21 
FPILC overall 98.55 246.01 -21.94 1025.68 N = 294 
between 23.52 18.16 106.14 n = 14 
within 244.96 -10.19 1034.01 T = 21 
FBLLC overall 18.50 42.61 -31.31 184.51 N = 294 
between 3.29 8.22 20.29 n = 14 
within 42.49 -32.64 183.62 T = 21 
YC overall 1759.60 1988.54 134.20 8661.41 N = 294 
between 2025.10 274.63 7037.72 n = 14 
within 364.92 143.47 4134.23 T = 21 
GC overall 381.17 481.90 0.00 2220.34 N = 294 
between 464.59 26.49 1721.83 n = 14 
within 176.39 -1340.66 1833.41 T = 21 
GFCC overall 449.30 555.36 0.00 3015.54 N = 294 
between 503.90 13.56 1546.35 n = 14 
within 268.04 -1097.06 1918.49 T = 21 
CFXC overall 39.08 176.50 -849.06 1315.98 N = 294 
between 48.10 1.73 148.98 n = 14 
within 170.28 -958.96 1206.08 T = 21 
ER overall 203.25 243.68 1.86 733.04 N = 294 
between 237.38 4.50 507.33 n = 14 
within 82.94 -39.38 428.96 T = 21 
FYC overall 3686.30 641.96 1778.46 4724.88 N = 294 
between 550.16 1953.56 3966.70 n = 14 
within 360.68 2855.07 4602.55 T = 21 
FGC overall 765.31 156.38 239.34 931.11 N = 294 
between 128.69 335.61 823.90 n = 14 
within 95.00 353.14 893.44 T = 21 
FGFCC overall 860.89 308.47 366.81 1435.89 N = 294 
between 124.89 478.88 926.96 n = 14 
within 283.94 431.89 1402.78 T = 21 
FCFXC overall 75.61 130.19 -185.98 433.22 N = 294 
between 12.03 37.38 81.41 n = 14 
within 129.67 -174.08 445.12 T = 21 
FD overall 26.24 22.26 0.00 100.95 N = 294 
between 19.92 8.43 68.65 n = 14 
within 11.21 -42.41 61.82 T = 21 
IQ overall -0.22 0.55 -1.46 0.88 N = 294 
between 0.45 -0.84 0.50 n = 14 
within 0.33 -0.96 0.62 T = 21 
TOP overall 82.64 42.46 0.00 256.36 N = 294 
between 39.94 30.15 157.81 n = 14 
within 17.79 -32.18 181.18 T = 21 
TOT overall 102.75 29.24 21.30 221.91 N = 294 
between 18.05 70.24 137.80 n = 14 
within 23.48 40.32 213.07 T = 21 
Source: Author’s computation.
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Table 2: Unit Roots Tests Results
*, ** and *** indicate 10%, 5% and 1% level of statistical significance. 
LC =  Levin, Lin & Chu t stat;  IPC= Im, Pesaran and Shin W-stat  
ADF= Augmented Dickey-Fuller stat;  PP=Phillip-Peron stat 
Source: Author’s computation. 
Variables Level 1st diff. Level 1st diff. Level 1st diff. Level 1st diff. 
LLC LLC IPS IPS ADF ADF PP PP 
BLLC -4.00*** -12.30*** -6.34*** -14.30*** 96.46*** 213.2*** 238.8*** 1449.8***
CFXC -3.29*** -9.46*** -4.61*** -11.69*** 70.42*** 169.3*** 137.4 1143.6***
ER -2.65*** -8.17*** -1.63* -6.69*** 37.10 96.05*** 35.57 123.26***
FDILC 0.26 -3.03*** -0.55 -9.30*** 33.33 134.0*** 74.55*** 775.7*** 
PILC -4.74*** -6.86*** -5.25*** -9.82*** 86.17*** 150.1*** 160.4*** 1583.1***
GC 3.34 -2.83*** 4.03 -3.20*** 22.10 73.72*** 72.29*** 397.70***
GFCC -0.25 -5.53*** 0.66 -6.32*** 21.48 94.00*** 22.36 215.3*** 
YC 20.99 57.3 1.59 -6.16*** 32.60 89.76*** 292.0*** 658.8***
FD -0.143 -7.41*** -2.06** -5.123*** 63.06*** 101.1*** 35.36 102.2*** 
FFDILC -1.38* -13.03*** 2.191 -10.18*** 8.092 146.6*** 9.683 464.4*** 
FBILC -1.817** -10.91*** 1.792** -8.64*** 34.55 123.9*** 59.79*** 273.1***
FPILC 2.384 16.82 -1.606** -2.76*** 33.88 47.37** 143.1*** 439.9***
IQ -2.306** -7.698*** -0.394 -6.178*** 24.29 89.11*** 23.16 174.6*** 
TOP -0.253 -2.432*** -1.015 -4.633*** 33.72 80.97*** 30.03 158.7*** 
TOT 0.838 -7.214*** 0.777 -6.581*** 25.69 97.08*** 30.83 204.3***
Table 3: Kao Cointegration Tests Results
*, ** and *** indicate 10%, 5% and 1% level of statistical significance. 
Source: Author’s computation. 
Variables ADF  PROB NULL 
HYPOTHESIS 
STATUS 
 YC GC GFCC CFXC ER FYC  FGC FGFCC 
FCFXC FD IQ TOP TOT BLLC FBLLC  
2.107** 0.0176 No cointegration Cointegrated
YC GC GFCC CFXC ER FYC  FGC FGFCC 
FCFXC FD IQ TOP TOT FDILC FFDILC 
-2.058** 0.0198 No cointegration Cointegrated
YC GC GFCC CFXC ER FYC  FGC FGFCC 
FCFXC FD IQ TOP TOT PIC FPILC 
2.587*** 0.0048 No cointegration  
5.2   Shocks to Gross Capital Inflows and Macroeconomic Performance
The SVAR analyses show that shocks to gross inflows of portfolio investment per capita (PIC) and 
bank lending per capita (BLC) exerted negative impact on output per capita (YC) with exception to 
shocks to gross inflows of FDI per capita (FDIC) which had positive effect on output per capita 
(YC), at least in the first four years (figures 4-6).  
One standard deviation shock to PIC significantly led to decline in YC by $1.23, $1.32, $1.49 
and $1.67 in the first, second, third and fourth year after the shock respectively; while one standard 
deviation shock to BLC resulted in diminution of YC by $0.79, $1.03, $0.99 and $0.92 also in the 
first, second, third and fourth year after the shock respectively. On the other hand, one standard 
deviation shock to FDIC significantly led to increase in output per capita by $0.26 and 
$0.19respectively in the first and second year after the shock (table 4).
These negative effects of shocks to inflows (reported herein) have support in literature: portfolio 
flows had been documented to be most volatile ((Ferreira and Laux, 2008) and FDI relatively more 
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Table 4: Shocks to Gross Capital Inflows and Response of Macroeconomic Variables
RESPONSE OF MACROECONOMIC  VARIABLES 
SHOCK TO YR YC GC GFCC CFXC ER 
FDIC  1  0.263*** -0.187**  0.959*** -0.164***  0.282*** 
 (6.921)  (2.309)  (11.8391)  (2.678)  (3.552) 
 2  0.185*** -0.382***  0.549***  0.173***  0.280*** 
 (2.761)  (4.872)  (10.077)  (10.176)  (3.589) 
 3  0.1074 -0.524***  0.266***  0.151***  0.276*** 
 (1.597)  (7.485)  (5.268)  (16.778)  (3.545) 
 4 -0.018 -0.611***  0.116***  0.093***  0.273*** 
 (0.215)  (8.714)  (2.940)  (13.594)  (3.523) 
PIC  1 -1.225***  1.019***  -0.652***  0.328*  0.441** 
 (6.805)  (6.055)  (2.407)  (1.641)  (2.316) 
 2 -1.313*** -0.810***  -0.463**  0.138***  0.428*** 
 (6.252)  (4.764)  (2.315)  (2.760)  (3.800) 
 3 -1.485*** -0.749***  -0.355**  -0.157***  0.421** 
 (6.188)  (4.406)  (2.367)  (3.925)  (2.216) 
 4 -1.673*** -0.707***  -0.207**  -0.097***  0.413** 
 (6.423)  (4.159)  (1.957)  (4.850)  (2.294) 
BLC  1 -0.798*** -0.067  -0.573*** -0.854*** -0.055  
 (11.565)  (1.038)  (7.346)  (8.714)  (0.753) 
 2 -1.025***  0.120**  0.087** -0.307*** -0.041 
 (14.041)  (2.020)  (1.977)  (13.954)  (0.576) 
 3 -0.988***  0.116**  0.023 -0.024*** -0.041 
 (13.722)  (2.035)  (0.793)  (2.667)  (0.585) 
 4 -0.919***  0.094* -0.017  0.010 -0.042 
 (12.419)  (1.741)  (0.649)  (1.51)  (0.607) 
t statistics in parenthesis. *, ** and *** indicate 10%, 5% and 1% level of statistical significance. 
Source: Author’s computation. 
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stable (Becker and Noone, 2009). Thus, the positive effect of shocks to FDIC and the negative 
impact of shocks to PIC are corroborated in literature. The statistical significance of the results is not 
a surprise: Broner and Rigobon (2004) find that the standard deviation of capital flows to emerging 
economies is 80% higher than that of the developed countries. 
Shocks (one standard deviation (s.d.)) to gross inflows of FDIC induced gross fixed capital 
formation per capita (GFCC) to increase several periods after the shocks (figure 7) before declining 
after 20 years. This agrees to the fact that gross inflows of FDIC perform one of their theoretically 
predicted roles: augmenting domestic resources (Prasad et al, 2003). PIC and BLC, on the other 
hand, do not cause GFCC to rise but decline. Shocks to both inflows are associated with significant 
decline in GFCC, except the positive effect that BLC has on GFCC in the second post-shock year 
(table 4).
There appeared to be collateral benefits attached to surge in gross inflows of FDI and portfolio 
investment in terms of fiscal discipline. Declines in government expenditures per capita (GC) are 
associated with positive shocks to FDIC and PIC (figures 10-12). Such a benefit is not seen with 
surge in inflows of bank lending (figure 11). This may be due to the fact that such flows have little 
or nothing to do with investment climate in the economy and dealers in such flows do not task 
government for such preconditions prior to investment. Besides, government may not pursue 
objectives related to increasing bank inflows: hence, fiscal discipline (entailing prudent appropriation 
of government funds/spending) may not be associated with bank lending flows. Table 1 presents the 
figures to these effects.
Save the first two periods, shock in FDIC leads to accumulation of foreign reserves (CFXC). 
Table 4 shows that accumulation of foreign reserves per capita increases by $0.17, $0.15 and $0.09 
in the second, third and fourth year after the shock. The response of foreign reserves to FDIC over a 
longer term is given by figure 13. The impacts of PILC on foreign reserves accumulation reversed 
after the second period (table 4 and figure 14) while effects of the BLC shocks were negative for 
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several years after the shocks (figure 15).
Exchange rate appreciation trails shocks to BLC. This is not surprising, given its impact on YC. 
The appreciation is however no statistically significant (table 4). On the other hand, shocks to FDIC 
and PIC leads to depreciation of exchange rate by 0.280, 0.276 and 0.275; and 0.438, 0.421 and 
0.413 points in the second, third and fourth year after the shock (table 4).  Figure 16-18 present the 
long term response of exchange rate response to shocks to the capital flows.
6.   Conclusions and Policy Recommendations
Shocks to portfolio investment and bank lending flows are detrimental to output in the SSA while 
shock to foreign direct investment positively affects output. 
SSA countries should thus strictly monitor and manage volatile financial flows (portfolio 
investment and bank lending flows) to reduce the negative effect of their shocks. Conversely, they 
should promote foreign direct investment to further benefit from the positive effect it has on the 
economy. 
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Appendix 1: Further details on the SVAR model
The matrices in equation 12 above are defined as follows:
H1 ;   1 ;  itit u
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 -     0      -     0       0        0        0         0        0   
 -       0      -      0       0        0        0         0        0   
  0     -      0       0       0        0        0         0        0   
  0       0       0      -     0        0        0         0        0   
0         0       0       0       0        0        0         0        0   
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H = a square matrix describing the dynamic relationship between the endogenous variables; but 
whose structural form (array of elements) is not a priori defined but left to data to determine as 
restrictions on the lagged endogenous variables (capturing the structural relationship between the 
vector of endogenous variables and their past values) are difficult to justify from a theoretical 
perspective (Gottschalk, 2001).
The basis of the elements of matrices The basis of the elements of matrices  and  is located in the equations below. The 
specification of these equations relies on the theoretical and empirical researches that have 
established the relationship between the explanatory variables.  
  The basis of the elements of matrices  and  is located in the equations below. The 
specification of these equations relies on the theoretical and empirical researches that have 
established the relationship betwe n the explanatory variables.  
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The equations are modelled simultaneously: the endogenous variables and the exogenous are 
separated and arranged in vectors. The matrix of coefficients of the vectors of the endogenous 
variables is The basis of the elements of m trices  and  is located in the equations below. The 
specification of these equations relies on the theoretical and empirical researches that have 
established the relationship between the explanatory variables.  
 while the matrix of coeffici nts of coefficients of the vectors of the exogenous variables 
iThe basis of the elements of matrices  and  is located in the equations below. The 
specification of these equations relies on the theoretical and empirical researches that have 
established the relationship between the explanatory variables.  
. 
Equation (i) de ives from explicit modelling of capital flows to a home country as a linear 
function of its covariates. The basis for equation (i) is extensively discussed in section 3.1.
Domestic output in equation (ii) above is a function of investment and government expenditure 
(Blanchard, 2004) as well as capital flows (Fitzgerald, 1999).
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Equation (iii) explains investment as a function of real GDP (Greene and Villanueva, 1991; 
Michealides and Roboli, 2005) government investment (Aschauer, 1989; Rossiter, 2002); private 
credit available, approximated by the financial market development (FD)16, and capital inflows, 
either in the form of aid (Gomanee, Grima and Morrissey, 2005) or private capital inflows (Converse, 
2012).
Equation (iv) defines government expenditure as satisfying Wagner’s law (Peacock and 
Wiseman, 1961; Loizides and Vamvoukas, 2005): government expenditure is determined by real 
output per capita, institutional quality variables17 (Shonchoy, 2010) and availability of foreign 
financial resources (via sales of government bonds to foreigners) which may alter the government 
budget constraints (Fitzgerald, 1991). 
Finally, equation (v) defines foreign exchange reserves in terms of variables empirically found 
to explain it: terms of trade18, degree of openness19 and capital account - approximated with capital 
flows (Delatte and Fouquau, 2009) as well as the real exchange rate (Khan, 2013).
Equation (vi) models real exchange rate as a function of real GDP, capital flows, term of trade 
and degree of openness, following Careera and Restout (2008).
16   FD is measured as the ratio of bank and non-bank financial sector’s deposit to GDP.
17   These variables include but are not limited to the rule of law, political stability regulatory quality, government 
effectiveness, level of corruption, etc.
18   Terms of trade is defined as the price of export relative to that of import.
19   Degree of openness is define as the ratio of the sum of import and export to GDP.
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Appendix 2: Stability Tests Results
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